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eg St ee ‘spacial terminal equipment : as maniifactur 


e tig. Hamdastund $2600 Recoiver -ar ) hod 
tea 80. ‘that: ‘the peer mey. be used conveniently. i Gaal @: 
diversi ity: redaiving. systems. - 


ane a os ck ‘The. cirae and. BFO cireiits are modified: $3, ‘fink ‘epetation with ec 
a a the: recel ver" $s butlteia oscillators - or. ~eeteenal oseillat Ors. s(astally: 


ae eraci ‘use Or. = ioeetconnection in divers? sity service.’ The: outa. “of ‘the! 
IF amplifier ds available ie external use: at te rear “of the: Taceiver, 


sen eS The: SIF cryital fil care. and: ‘aapligters: are. 2 realigned to ss KC 
ta provi de: receivers Pberetenceah la in band versity. combination. : : 


“ya. the, direusd. shanges. are mada: 60" that the vedelverte original“. 
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devaees Seperate 


The Type 159 Modal 1 Comanneatees aocal yer i. a Riseadr dnd ode) 
52-600s General Purpose. Commmications Receiver: specially, pees ‘to 
‘Northern Radia Company specifications to. permit. its use as -& 
‘ponent of NRC diversity receiving ‘system. * The: following te 
ae concerning: the desert ption and operation: af the receivers. bas: been: 


ieee required. | 


. os Fhe ‘$P-600F-4 a “ag eps Radio ‘Gommunieationa Recefver with. aelt - 
contained power supply. The J suffix in this: model number, denotes. that 

- this receiver is made in accordance’. ‘with - JAN, ‘specifications; " . 

" exception of the use of a. few capacitors. and. rastgtorswhere- ‘special - : 
.. design considerations réquire ‘special aes: apd: tolerances: HOt: ificluded -. 
7 ia the JAN preferred value: ltetas er hare’ “space Tmt: ‘do. pdt pent: 

. their use, The special: ‘uomponsita: ‘$0-used” are. equal: or superior to th 

JAN SOmEGRenEs, ia seg tere : 
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The: Redalver:  aroriues  banet euduis ie srage 
Goes a o toy det dy in penta dak 


en th At 


he pean ras “band: in use, *: thts. ‘control aioe nligpestee dal: frequency: 
Anteater With tie ‘proper dial “ecale, ” . : : 


si oe ” tn’ addition ‘ta ‘the: ‘frequency’ ‘sindeds the usin: dfal has-e : aH apoitrary 
: o aheie whtch in conjunction with: the band spread dial. ‘provides: 

ta. c.g: |: band spread: scales over each frequency band fer’ extrenel ¥: saguntiss oeeing 
peas ae se mae re Sal ae oe “ae on ee - eS 


as, : - ‘The. single. fantng sontrol is. Saree ana: “of: sheet ak: deat 46 perae 
vet » maximum traverse ‘speed as well .as, exceptional “operating. ease, ere gontrols 
both the main: and. band. spread dials, - “An anti-backlash: gear. train’ provided 

extremely. ‘close. calibration. accuracy and completely: atcorate resotability.: 


- tuning lock pravides peers pares action without, caf ecting the - 
frequency setting. 


the binning ratio: fr om re fining go wenat to ere main ‘édal: isso to By 
"and the Fatio. from the band sores? dial to the main’ dial ts 6 to Le 
an -dngentously designed rotary turret. ts employed or cn nange., ‘bands | 
and to. place the coil assemblies of the 2F amplifier, Mixer’ _and: First. Revanes 
‘dyne Oscillator stages. ‘directly adjacent to their respective. sections ‘of the. 
four gang tuning capacitor and their: respective. BERS: This. assures: maxtaum 
"-sensit vivity * high signal to noise ratio, .-.. sip 
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Tro ‘gtages of tuned ‘radio ereanenks ansliticst tion are ‘provided « on 
ait ‘bands, The circuit for single conversion, used. on frequencies up to 
7oly megacycles, includes-a mixer, heterodyne oscillator, four stages of IF. 
amplification, detector and AVC rectifier, toise limiter and meter rectif fier 
beat. frequency oscillator, beat frequency ouffer amplifier, I? output, . _ AR: 

amplifier and output power stage. ‘The circuit -for double’ ‘conversion, a tee 
employed for frequencies above 7, mégacycles, includes a second mixer and a. 

7 second heterodyne ery stal controlled es The power supply system. 

mS prea! a B Deer sae ase Ae , bias rectif£ der. and a voltage, Me ae 


+0 bg an C ‘a ti 


oy 


i 


: se 
of. “the: ‘received: enal An-db: x feom mikérov 
es J with’ the RE. and TF gain controls. at 
ea eau at the plus 20;db ‘Seale ‘reatiqg 

pers * ag volts," On, depression of the: “panel nee? wuiteh: 1 
indicates the audio outpat power’ Levi An, Sahtron & 


Ce Ses ge ae) " mha ‘AVE cireuit Ya. provided. with” separate. fia” ¢ 
rn . ACW. operation, The local-.beat:  frequensy:: oseillator® 
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Me's oe > Colpitts eircuit-which glves a high order” df: frequen ees rey heen eres 
ee Oscillator’ harmonics... The beat. ‘frequency: “aacitidtor.¥ vol tag. ee eee a 

‘ye +. 7 Sto, the detector through a buffer: ‘ampli ft er. whigh:s oe 

ae a lock-in; This feature makes it- podaible to. ou reals ip 

‘beat and permits the ineliston of the rear tonteal'-fo 


oscillator injection to'suit cpieattig ‘ennai thors, 


a the’ not ge” ‘Limiter circuit’ “Steactigsiy: Limits 
- Agnition paid or” other | sources z pulse type 


“> The antenna’ or edreuit ta designed. for usa “with? <b 
the input impedance is nominaliy 100: ohms. :- The 
with. ‘a ee ate wtre antenna. * Ke 


vAn BF. cata control: va eae for’ the, ‘ianaak “wenteel’ of senattavity 
in the DUR Benee of: Seen signals: and ‘operates: on. elther MANUAL.ar”. AY. 
tat * a The end-réceiver. suitch’ -degenaitizes ‘thé receiver ‘gut 2 lasyes the as 
pawer on to: ‘provide for: instant reception between % Transmission pertoda. : 

as . A rear jpeceueaas: provides. for. the: epanege ot. ofan. external ‘relay. : 


the. ‘selectivity. eda vor prdrides! hess degresa, of; Grysteal- ‘end three: 
Soe of hone gryere! ee. ranging tron stare { 32: Koy “ta. broad.” (23, 


fier V=20. and Voltage Race os a emer 
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ig show sc shonatieatly 4 in: Deg. oe “1591 one A block: 


‘The. circuit i 


ey Dwg. No. ‘K<159107,° is provided to: “MOTs. clearly. show the arrange-” 


ment. and: functions of the various. circuit, - sections, _ Fhe: location of .the 


vs various. tubes :ig-shown in Dwg.:No. A-159108.° The circuit’ for single con 


version, used for: singla frequencies. up to 7elime consists’ ‘of two stages of 
RE amplification- “Vel. and Y-2, First Mixer: WS, First Heterodyne Oscillator ~ 


Ve-L, four stages of. IF amplification V-7,'¥-9, V-10 and V-11, Detector and 
: AVC rectifi er V-lk, Noise Limiter V-15, Séat Frequency Oscillator V-i3, 


IF output and AF amplifier V-16=A and. V-16-B,-Output Power stage V-17 and 
the Power Supply - system which includes B Power Rectifier sags Cc Bias Rectie 


a 


In the cireutt for double Sie ien. “used for. signal frequencies 


‘above’ 7s mic,.the Second Mixer V-§ and Second Heteradyne Oseiilator : V~8 - 


are subsbituted for -the Gate Tube V-7e. 


Input Gouplings 
The ‘antenna eoupling is designed to provide optimum souaning from a 


100 ohm transmission line. A balanced doubl et or straight wire antenna may 
be used. 


RF amplifier: 

A rotary turret 15 employed to change bands and to place tne cecil 
asserblies of the RF amplifier V-1 and V-2, Mixer V-5 and First Heteroayne 
oscillator V-k stages directly adjacent to their respective sections of the 
Your gang tunirg capacitor and their respective tubes. This as= ures maxi- 
mum sensitivity at high signal to noise ratio. ; 


First teterodyne Oscillator - (Variable V-L): 


The high frequency oscillatcr has been modified to permit receiver 
operation with either local or external HFO. A coaxial HFC comnecter igs 
mounted at the rear of the receiver and the HFC control switch is mounted 
at the receiver front panel, A BFO trap in the externa} HFO input line 
prevents possible interfering IF frequency from iti into the HF cir- 
cuits for external HFO eperarion. tc ee Soa : 


amplifier for external HO: “input. 


a gang, twin section, variable tuning capacitor). and: rugged: ‘construction - 


a puree se unattained caerece 


‘below 7.1 mc. There are four: stages of IF. amplification incorporating te - 


‘edyned to 455 ke by the Second Mixer V-6 and the 3.5 me. Fixed sto Con-.. 


saat operation. Be - 


toe : Unie ed, LPs Fs — os : : pane 1 % : eae iin i 
the "‘peadbiatee cane has Gest changed & co a 2 66 “@teal Eeteaey ane oe eo 
teeetan ‘of which is the local® ‘osetiiators: the: other. section: Scag e as an Ame e 


‘The ey ane band: eee aaten (oivalicad design ‘of the. sees 


- throughout, provide frequency - erecteny: Dia eas eae a scour ary ‘to a 


Single conversion to ss. ke ‘a! ented for. ‘signal “frequencies, 


crystal filter aa Six positions of selectivity provide 6 db band 
widths of .2, .5, 1.2, 3, 8 and 13 ke, On the three narrower bandwidth =: 
positions, the crystal filter is in operation. . The orystal- Dasteg contrat 
vrovides extreme selectivity for the high attenuation of aEORshy: adjacent 
SBUSELOTEDE signals, ; : aes ee ae. o 
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‘Doubl e conversion is antioyed for. signal frequencies above, 7 . ae eu 
The signal is heterodyned to 3.955 mc by the First Mixer. V-5. and Heterodyne | : 
Oscillator V-l; for high image rejection. “The. 3,955 me ‘signal ‘is then hetet- 


trolled Oscillator V8, for selectivity.” 


The 3.5 me eryatal oscillator has sen: ceahatgned: to” avait single’ ae 
cx diversity receiver operation, One séction of the dual triode V9 is a 
used as the erystal controlled oscillator with trimmer capacitor C101 to rr 
permit adjustment of oscillator frequency to exactly 3.5 MCS. The second - mp te 
section of V8 is used as 2 buffer amplifier to provide. Low impedance cee 
oseillator output and to insure oscillator stability for dual diversity  _- 
receiver operation,” A coaxial: “connector provides means for interconnecting ~ 
the oscillator circuits of two receivers: as peas for pee abearcencake J 
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Detector and aver : ae a 


. The Velb ‘Gibe, is used as a high level, Deteetor arid ave Rectifier. 
The-AVC. circuit is Prey eats with separate time constants for CW and MCW - 3: 
Baki # pk. Wee A ¥ * oe a Sel nl 
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"Instruction Book 4s  Deaeription of Operation” 


2. ‘Gareutt Description: (eontta) sepee cee 


Bae aes = 


. patectes and AVC: feont td) 


_ For dual diversity operation, both receivers are ane to operate 
into a common detector load resistance. Accordingly, the detector-load = = * 
eee of the receiver is broken and brought to terminal strid. E19. . aoe 

the rear of the receiver. Choke LS ia required-so that the tuned ere: 
- plate circuit of the Driver V1l remains undisturbed, . Por single | receiver ‘ ae 
operation terminals 7 and #5 of E19 are Joined together. : es Pa ne ee 


Likewise, for diversity operation, it is often pennies to operate. ee ee 
the receivers with combined AVC. Accordingly the AVC line of the receiver. ° pee 
is brought to terminal 2 of E19. RF filter L955. =C175 in the AVG line= © 0° eh te 
prevent recéiver interference caused ‘by pickup or: Re ane woNteee si : 


Beat Frequency Oscillator: 


The beat frequency oscillator employs a ‘high Sette colpitts ao ge te pee! 
circuit which gives a high order of frequency stability end minimizes. =. 6 0 ke 
eseillator harmonics, ‘The beat frequency Oscillator V-13,-is coupled into ea 
the detector circuit through Buffer Amplifier V-12, which eliminates 
oscillator leek-in and permits variation of the beat oscillator injection == 9 ©. *— 
by means of a control located on the rear of the chassis. A front panel RE ree 
control varies the audio beat frequency: from zero beat to plus. or  Rinus’ Betas 
3 ke. ae 


As with the high frequency oscillator, tne beat frequency oactiiacse 
has been modified to permit receiver operation with either local or external . 
BFO. The coaxial BFO ecennector is mounted at the rear of the receivers; . 
the BFO ecntrol switch at the front panel. The BFO oscillator tube, Y-13,- 
has been changec to a 6J6 dual triode, Ome section of V1? is used.as the 
local oscillator for normal BFO overation; the’ second’ section as an amplifier 
for externally suoplied 2FO frequency. wy De eee 


Noise Limiters: . ; . Raker 


The noise limiter circuit V-15 limits the noise interference for 
ignition systems or other scurces of pulse type noise. A separate control 
switch 5-5 permits optional use of the limiter on any meds of operation when 
pulse type interference is preseat. 


Audio Frequency Amplifier: . a gente 


A resistance coupled amplifier peeeds V- 16-8 amplifies the audio 
frequency signal from the. pears: ; 


“balanced winding to deliver 2.5 watts undistorted. mubput. ‘to a. $00 obm +i-: 
“load, , The split balanced winding permits. balaneing* ‘Of thd direct “current: ’ 


he mc Receiver 


to prevent edn ecarre 2 ‘oh. strong signals when. operating with: ithe: 


_ the eoanberncl shvie ee of, the: RF ‘gain. central. 


Tnstruction. ‘Book 


he adie’ scp babe: wta ds. dpangformer: ‘dceotad trough a plits 


in the output circuit, as used for teletype or. ‘Similar. services, -. 7 
separate secondary winding provides. attenuated audio. signal. ‘output. fori: 
headphone operation. This winding: will ‘deliver an output: ‘ef 25. milliwatts . 
{nto an 8000 ohm resistive load when the 600° ohm’ poNer secondary Af. deliver- 
ing 500 mille ee to a 500 ohm. resistive Agads” 


IF Output: oe : Me 


A buffer amplifier V-15-A provides a Yow tapeannde: source. ‘of fates 
mediate frequency (455 ke) signal to the connector on the: rear skirt, of *: 
the chassis. rs Ale «ia See * os 


Power Supoly: 


The rower suppl ly is an integral part ofs the esclaen It includes 

the B rectifier V-19 and the C rectifier Vn20, together. with their respecte 

ive low pass filters and the Voltage Regulator. V-13.° “The power. -tranafornar 

{5 provided with screw terminal primary taps, covering. a power line source. .+ 
range of 95 to 260 volts, 59 to 60 cycles ‘The power transformer’. is..pr 

tected by a fuse Fl. in the primary circuit and.by. fuse F2 from, the, center 

tap of the transformer high valtege ey Se ground. 
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Tuning Meter: _ OBR, ah ae = oe es — pe aa 

The tuning meter ig used on AVC operation to ‘indicate’ the accuracy. 
of tuning and the relative strength of received signals. ‘ Depression of ‘the 
Meter Switch converts. the meter eiseust for indication ot. aap level. in 


wo ae 


db from é milliwatts. a ae pee. 


RF Gain Gontrat and Power Switch on ae Boos 


“The RF. gate: control is provided for, wanuad control of sen tipsy 


iat 


Switch in the’ "MANJAL® position. - The Power ‘“ON-ORE": - gutich is 


- teceive: Svan: ? 


eee 
ote 


coe “the eed scelee = ; 

“ power wONe ‘te provide for: mete eecaitiga between. ‘€xatisni ston’ rperiots, 

‘A receptacle. is provided ‘on the rear af. the’ -peceiver for: ‘the segianlovene 
connection: of. a relay. a Oh Oe Saag 


Ce eae ee ee convenience power outlet: is’ provided. on the rear: of” the: chiaasi 
ne the connection of an accessary such as 2 Lamp or. ‘electric. peheeiy, : 


fe 


oe Radiation: | 


Advance’ ieutes: and rece of the. high frecinars (i 
sion | erystal and beat frequency oscillators stg Sires ae ‘Padiatien to: a 


52 INSTALLATION 


1. Electrical Installation: ha 
Power Supply: ; . = oe ‘ 
.. Make sure’ that the primary tap ‘load OD: he: “power: teaqePormer: fs ‘gon= 


nected.to.the transformer tap which most Reda k Serene with the" 0 to 60. 
cycle Dower, source voltage. ste 


‘ 


Parry fats . Pe 7 : 2s 
aneer. eee 3 * ee ee eer 
dae 3 : , ie a = " : 


- Hasdohonees in oe - Ey 


‘Either Low or non impedance ‘headpiones may be used in. the paste Jack. 
The high igpedance type is recommended, ; 
. Lower Left aide of the front panel. | 


i Levee oe on 


ne | Blectrieal Installations ~ “teonb'a) 


' resonant wires. arranged in a diamond.or rhomboid: shafie,” ‘and, the fitch bone: 


ayo. 


| Aitennas 

paraiae ‘the 4 cece cegaieae ae ‘the: antenna ‘Yarninals is ‘designed. +o aaah th 
“a 100. ohm. transmission line, ~The. angle: ‘plug adapter. and) fonnéctog:. “mipalied. 
with the receiver, is designed. for use witha dmall- diameter 
mission line, which: ‘should: be used with a hatanded.. antenna. fngtallation. ; ~ § 
If it is desired to‘ operate: with a ‘single: wire. antenna, the. antenna ‘Véad-in' Pans ae 
wire should be connected to. one terminal<of- the connegtor. plug:and- a ground... tet 
. lead may be. connected. from the other terminal. of tac ‘eéunector’ ‘plug to. ‘the 


iz “The eho of an ghbenna is usual governed. ‘bythe e 
. for installing it and the type of service (frequency bands,’ directivity, ~ 
etc, ) » in which the receiver is. to ‘be. used, ‘While: the: i en iy aedla es ‘of 


” Faction to the user. The ile comnents. are "offers 
basic antenna design considerations.°. 


ne ‘been: pound Leaaaate and | Eenoakd be eongulted for Seen 


system, 
Local - conditions: ‘of. reception and the, -availabla- apace: 
recommended that there be a minimum separation ‘of -200° eet 
to insure optimum results from pasce Sdveratty operation. 


For ‘the. broadcast frequencies: up. 6. about 2 re adequate: “signal. 
strength is usually available. | Consequently, non-critical” lengths. of wire - 
<PECEEE spaced for. scbvesn tty may be sities a aaes sath sfectory Pagulta. - ae 


: For shart’ wave. reception in the range frow: 2 to 30. ms; ‘diversity: 
becomes of ‘great importance. Directive antenna. sugh-as half wave, _rediators 
like the folded doublet, or. ‘preferably, the rhombic, ¥ and fish; bane; 
antenna are useful in that they discriminate’ against. undesired. ‘signals, 
reduce noise, energy pick-up, and increase the inter@apt~ ‘area in. ‘the: -fawored 
direction of reception. The rhombic, consisting oem ar? array” of -h” nont-: 


consisting of a series of. antennas arranged in cellinear pairs,- Toosely 
coupled to a transmission line by ‘sriall capacitors, are: essentially | non 
resonant or wide’ band antenna and are useful over a. frequency wange of 2:1. * 
without any readjustment whatever, The rhombie. antenna, remote from grounds...” 
has a power, gain of h}3 and 21 for legs | and 2: wavelengths; long. respectively, 
‘while the fishbone antenna has the added’ sraneeee) of "betng: free Sus Alnor... 

_ lobes. : Sigel 
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Antenna: (cont '4) ee . bees 


Resonant cr nérrow band antenna such. as the folded ‘qoubist ead 
the V formed by two long resonant wires at an angle to each other are 
extremeiy useful wnen operation over a small band of narrow frequencies 
is desired, Improved reception is brought about by a decrease in noise 
pick-up and discrimination against unwanted signals.- 

as . 

For VHF reception above 30 mc, the principal problem is the - . 
abstraction of a sufficient energy from the passing radio waves. Highly 
directive, resonant Y's rhombic antennas, and arrays ef halt wave radiators, 
must always be used, 


L. DESCRIPTION OF CONTROLS 


Tuning Dials: 2 
The main dial is to the left and the band Soread dial is to the sie: 
The main dial has six frequency band seales, ealibrated in megacycles and . 

an arbitrary outer scale, The band soread dial has an. arbitrary, 9 to 100, 
scale. The numeral under the fixed cointer cf the main dial indicates the 
number of revolutions that have osen made by the band spread dial at any 
setting. ‘thus, if the nointer,-for the outer scale of she main dial indicates 
over the figure 4 and the band soread dial indicates 37.4, the reading to 
log for this setting is read 137.4. This precise mechanical band spread 
system divides the rotation of the matin dial over each frequency band into 
aorroximately 509 band spread divisions, with one half division calicra- 
ticn points. Since it is easy to estimate ene tenth divisions, on tne band 
spread eGate this divides each frequency band into approximately 6909 
readacle ebiin ngse This permits extreme accuracy in the logging of stations. 


te) "Inb-£ t" Switch, Sl2: 


The HFO switch provides means of operating the receiver with either 
ivs own internal high frequency variacle oscillator or with an externa ally 
supplied variable high stability or erystal eseitt ator such ag is available 
from the NAC Variable Master Osciliator, Type,lis Medel 1. When in the 
external position, the oscillator section of Yh, is biased beyond cut-off, 
Externally supplied signels are tnen amolitied by the second secticn of. vhe 
When set for internal operation, the amolifier section is disabled and the 
oscillator operates in a normal manner, 


-l- 


Oey race aan 


ue, flexibility. of operation .of' the: receivers for; either single: or.” as 
‘diversity. operation. on bands #1, #5,-or #6... when in position’ #1 the jecdl =" a 


‘> eorinector. - “The oscillater is disabled “when. ‘An, position: #2. ‘and 3.5 (me | 
+> frequency mist be externally. supplied. .For position #3; ‘the. oscillator. * 
co again functions but no. oscillator aol put ts Se oo ae 


are joined. together and proper diversity or single receiver. operation is 


of operation: 


‘setting, when it is desired to prevent acéidental shifting: of: the. tuning : 


-should be made wien the AF output power from the “600 ohm audio. ‘output. 


‘Daseription ot Genter Neel Sp 


“Instruction ‘Book 
Tyre 159. Mocs Ae. 


the 3. $ a ‘sci liater: ‘sittch, ‘wounted at: the ‘rear. ‘of thes receiver) 


‘lator functions and the oscillater output may: be obtatned at the 3.5. Rc 


- For diad’ ieee sparations ‘he. tio. 3; ‘S MC Osgillator: ‘donnactur® . 


obtained. by proper switch ee nete se abaale are the: e Pasginis * ehodcss 


- Mede of Operation : eA . Switerr Pésftions. eee 
© oo ce a ee Te oF Recesiver’ #2 


we 


S “ket Boe ea 


Diversity: Rec. #1 fl 
Supplying 3.5 MC , aa 


Diversity: Rec. #2 ~~ a if #2. Bh aN a cd AON 
Supplying 3.5 MC ea BaP ES oar 


‘Single receiver operation #3 
_ Rec. #1 and Rec, #2 4 vhs on ; 
_ Supplying own 3.5 MC Ete S ee 


Tuning Lock: - 


The tuning Lock, located to the right of the tuning knoo provides a Ler ate, 
positive locking for the tuning mechanism without affecting the ee Ao 


or when the receiver is operated under a severe condition of vibration. 


Puning Meter: n 

The tuning meter at the upper left on the een panel: t's ueefur. in’ 
accurately turning a signal and provides an indication of the relative. oe 
of the received signal in db from 1 microvolt. ‘The "METER ADJ RF" control eee 
av the rear of the chassis provides adjustment of the plus 20 db reading-on | -: -'.: 
the RF scale, with a 10 microvolt input stgnal, Depression-of the "METER  - 
SWITCH" converts the meter circuit for indieation of the AF output power ae 
level in db from 6 milliwatts. This switeh is spring returned to the RF": 
scale circuit position when released and SHOULD NOT BE DEPRESSED FOR THE. AF on 
SEALE UNLESS THE AUDIO OUTPUT HAS SEEN ADJUSTED FOR LOW. POWER OUTPUT, Bio ce 
MEANS OF HEADPHONES OR SPEAKER, FAILURE TO O8SERVE THIS PRECAUTION MAY’ °°" 
RESULT IN DAMAGE TO. THE. METSR, The "METRR ADJ. AFU- control: ‘at the rear of 
the chassis provides adjustment of the 0 db reading on the’ "KE scale, “which 


terminals is § milliwatts) or. 1. a wots across a 600, ohm load. be og 


a an ‘ F 5 7 Fs 7 . wae | 
438 © a a eee a ea 
: ; peel wt : : 
; fa: a3. eof Bee a | aE 
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Band Change: : a . es AR | . tiie hist te . 
The large knob to the left is the band change control. ~ Each revolu-  ~*. 
tion ef this control turns the turret, containing the RF and HF oscillator | ee 


coil, trimmer and switch contact assemolies, from one frequency dand to the “2° 
next, The turret has no stons and may be turned in either direction desire 
A positive detent mechanism assures correct location of the various bands, .. 
The band change control simultanecusly operates the small frequency band: 
dial, located at the center-of the panel and aligns the dial frequency | 

indicator with the prover scale, - BT NSS EN es 


Phasing Contrel, Cllls ae : a ne ee - 
,: : ~ 16, Ee ae ee ati 

The phasing control permits high attenuation of closely adjacent. ~.: > =. 
channel interference on either side of the signal frequency, when tne crystal 9 u.,° 


See ae 


selectivity nositions are used. 


Selectivity Switch, S5: | 

The selectivity switch provides three crystals and three non-crystal i... 
degrees of selectivity, ranging from extremely sharp, for CW reception, to ~*°, 
oroad for good fidelity MCW operation. 2 9 Sie Rais 


3 
beat Frequency Oscillator, V13: 
The beat frequency oscillator is turned "On" for CW signal overavion 
vy the "MOD-CW" ewiteh, The beat frequency dial shculd be set at zero for’ 
tuning to zero beat and then adjusted to give tne desired audio pitch. The 
beat frequency oscillator injection voltage ig adjustadle by the-"BFO Inut . : 
ecntrol on the rear skirt of the chassis. Pg ER ES 8 BR ad aa 
ae a 
AVC Switen (BFO), Sil: ae ee 
The AVC switch has the following four positions: - 
1. Internal 270 Slow — "ae ee 


2. Internal BFO Fast Bet ae tae ee has 
3. External SFO Slow ; i = 
k. External BF Fast 


When set to either of the external SFO positions the Beat Frequency 
Oscillator section of V13 is biased beyond catoff., External crystal BFO 
applied to the external connector is then amplified by the other section of |: 
V13. For either of the internal positions, the amplifier Aa is disabled 


ta 
- < eae va : ee oats 
2 Se “ : Sa ee ee ben thast: 


Rate meee: ek 
awe's Switen (aro, Stl. (conta) eee ee oS 
"and Haeeet Seca aton newasien Sa aptained: The aioe and fast: obsiticns” 


(with either phone ‘or on ee, 7a ioe: 


maxima sensitivity for weak signals, 
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o Free. uP Hoge 1 


of. the switch control the AVC time” constant. for peceens receiver operation 


Be 


Noise Liniter, ase 


' The noise ‘Liniter switch is dadecandent of ot her saute aaa: 1s 


useful in greatly attenuating noise interference from ignition or similar 
“.. pulse type sources, regardless: “of tne mode. of Bper ahs oe. gigas : 


| Send-Receiver, 89: 


The - dana pensive switch permits desensitizing tna receiver during | 


transmission periods to prevent damage to the receiver, when’ operated in. Se 
proximity to the transmitter and provides instant return: to megeresen between ee 


transmission ae 


Relay Receptacle, Jk: 


The relay receptacie, on the rear of the receiver, is connected in, 
parallel with the send-receive switch and provides for the connection of 
an externally connected relay, to perform the send-receive operation. when - 
.the relay is used the send-receive switch is left in the "oven" or "send" 
position. ; 


AVC-Manual Sui teh, Sd: 


The ‘AV-Manual Switch permits the choice of either AVC or Manual 
sensitivity operation as desired. The AVC has a delay bias, which insures 


RF Gain Control, R93: 


The RF gain control provides adjustment of the sensitivity for 


' signals of various. strength, « wnen ‘Inder the "manual" operating condition, 


in order that the receiver sensitivity may be adjusted to suit’ the signal ~ 


strength and prevent overloading. This control is also in the circuit when aor 


operating on AVC, in orier that the sensitivity may be adjusted to reduce’ 
undesirable noise during “off" pertods in the transmission of the received 


Signal, When it is desired to use the tuning meter for indication of eae 


signal strength, the RF gain coatrel. should be at ace eS 


~~ 


Soy cecint ton Book ae : BE Rae ed ‘Deseriotion of Controls. 
“*fadio Receiver ~ ek ae a _ + Type -159 Model 2 
TF Gath Control, B128r 


The IF gain eontrol at the rear of the receiver controls the gain 


-of the lst and 2nd IF amplifiers of the receiver. An imorovement in tne 


- receiver signal to noise ratio may thereby be realized. An optimum setting 


of the controt is such that k to 5 volts Lb. C. is available at the cathodes 
of V9 and V1LO. . 


Audio Gain Control, Rk: 


‘Tne audio gain control adjusts the-audio input. to the audic amplifier 
tube, It should be adjusted for ‘the réquired audio outout when operating 
on AVC and is best left at or near maximum when operating on MANUAL control. 


Phone Inout, El: 


Terminals are provided on the réar of the receiver for phonograph or 
other audio frequency gource input to the audio frequency amplifier, 


Convenience Outlet, J5: 


A pover outlet receptacle is provided on the rear of the receiver 
chassis for operating an accessary, such as an electric clock cr lamo. 


aVC Switch, S15: - 3 7 


The AVC switch at the rear of the receiver allows the AVC line to de 
brought to terminal #3 of El¥ for "diversity" operation. - The AVC line is 


“broken for "local" operation to prevent interference between the two 


receivers when tuned te signals of different strengths. 


a6 
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The following technical information concerning the asintenance of the 
Receivers has been obtained from the Hammarlund Instruction Book, modificationg 
being wade where required. 


General: 


This Receiver is designed for contimuous duty and should normally require 
little attention beyond the replacement of tubes. An occasional cleaning of the 
gear teeth in the gear train is recommended to prevent a heavy accumulation of dust 
which may cause calibration error and improper operation of the gears. This may be 
done with a small stiff bristle brush, turning the controls to obtain access to the 
different portions of the gears. No grease or oil should be used on the gears. 
Operation and maintenance of the Receiver will be greatly facilitated if the com 
teats of this Instruction Book are thoroughly digested. 


Some sectionalizing of faults is possible, if the fault is not “existant 
on all of the frequency bands. Non-operation of the three lower frequency bands, 
with normal operation on the three higher frequency bands, indicates that the 


fault is associated with the circuits of tube W?. If only the three higher frequency. 
bands are affected, the fault is associated with the circuits of V6 or V8. If only. 


one single band is affected, refer to HF Oscillator and RF Coil Assemblies in this 
section. 3 


Visual evidence of trouble is usually a burned or darkened resistor, 
which if found, is likely caused by excesstve curtent due to a short circuited 
capacitor or tube element at the load side of the resistor. In such a case, both 
the capacitor or tube and the resistor ‘should be replaced as indicated. Refer to 
the Wiring Diagram, Dwg. No. D-159~1-45, and Parts List for lecation and values of 
components. If the checks on tubes, fuses and visual inspection fail to disclose 
the fault, the tube socket voltages and resistances should be measured and checked 
against the values given in the Table of Tube Socket Voltages. <Any appreciable 
departure beyond a normal variation of approximately 15% from the values in this 
table will generally indicate the component or circuit at fault. If the foregoing 
does mot reveal the fault, then a stage by stage check of amplification should be 
made. Any great difference from the values of input shown in the Table of Approxi-. 
mate Signal Input at IF and AF Stages for 20 Volts Output will indicate the stage 
at fault. If a tuned circuit component, such as an IF transformer, RF or HF 
oscillator coil assembly is found defective and replaced, only the replaced unit 


need be realigned. Follow the alignment procedure in Section 6, for the unit involved, is 


The IF Transformers, Crystal Filter, Beat Frequency Oscillator and the 
3.5 MC Crystal Controlled Oscillator assemblies are each mounted on the chassis 
independently of their respective shields. The shield can assemblies are easily 
removed for inspection of these units, without disturbing the soldered connections. 
In replacing these shields, make sure that the grounding springs are in place on 
the imductance adjuster screws before the shield is installed. 
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Vacuum Tubes: 


Weak or defective vacuum tubes are the most common cause of decrease in 
sensitivity, faulty performance or failure of operation in a receiver, In case of 
such faults, first remove the tubes and check them in a tube tester of reliable 
design. If a tube tester is not available, substitution of a new tube for each 
tube type and position should be tried. Such substitution is best made, one tube 
at a time in order that the faulty tube may be detected by the improvement or 
restoration of performance by the new tube. 


Locating Faults: 


If the dial lamps do not light when the power switch is turned on, check 
for a blown line fuse, Fl and replace it at the rear of the Receiver from the spare 
fuses. An open circuit in the line cord or plug may be checked by plugging a lamp 

. first in the power source receptacle and then in the AC receptacle on the rear of 

the Receiver, If the dial lamps light but there is no sound at all in the headphones 
or speaker, check for a blown -B fuse, F2 and if blown, replace it with a spare fuse. 
In replacing fuses, make sure that only a 1.6A Fusetron is inserted in the line fuse 
holder and that only a 3/8 ampere fuse is inserted in the -B fuse holder. Should 
neither fuse be blown, nor replacement of the fuses restore operation, the Receiver 
should be removed from its cabinet or rack and inspected for visual signs of trouble. 
The table model receiver is held in the cabinet by two screws through the cabinet | 
bottom and by the four screws through the slotted holes at each side of the front . 
panel. The rack model receiver is provided with bottom and top cover plates which 
should be removed for purposes of inspection and repair. 


s 
IF Transformers: 


Ifa fault id traced to one of the variable coupled IF Transformers, Th 
or 15, check whether the fault exists on all positions of the selectivity switch 
S5, or only on one position of this switch. If the faulty operation occurs on only 
one switch position, check for continuity of the coupling coil associated with that 
position, check for imperfect soldered connections at the coil and switch terminals 
and check the switch contact involved. If faulty operation localized at one trans- 
former exists on all positions of the selectivity switch, make the continuity check : 
on the plate coils, on the main grid coil and on the wiring associated with these . 
coils. Transformers T4 and T5 and Crystal Filter T3 have additional inner shield 
assemblies that are held in place by the tension auts on the adjusting screws. To 
remove these shields, hold the adjusting screws with a screw driver to pretent - 
turning the screws and losing the alignment adjustment and leosen the tension nuts, - 
using another small screwdriver engaging one of the slets. When replacing these 
shields and tension nuts, empley the same method and tighten the tension nuts just 
enough to prevent the adjusting screws from working loose. 


Beat Frequency Oscillator: 


To remove the beat frequency oscillator T6, if the receiver is equipped 
with the Crystal Frequency Control Unit T34, it will be necessary to set the 
crystal selector switch S2, on its No. 3 position and loosen the four set screws 
in the rigid shaft coupling and the two set screws in the disc on the selector. 
switch shaft. Slide the switch shaft ferward through the coupling and disc. 

“ 


? 
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Beat Frequency Oscillator: (cont'd) 


It may be necessary to remove burrs, caused by the set screws, from the switch 

shaft in order to slide the shaft through the disc. Now leosen the four set — 
screws of the flexible coupling on the BFO shafts and slide the coupling forward 

on the BFO drive shaft in the front panel. Remove the BFO shaft bearing bracket 

by taking out the two screws holding it to the chassis. Umsolder the leads from 

the six terminals of the BFO unit at the underside of the chassis, being careful 

to not overheat the wire of the shielded cable since this wire is insulated with 
polystyrene and is easily damaged by heat. Note that if this cable wire is 

grounded to its shield, there will be no beat frequency voltage input to the 

buffer tube V12 even though the beat oscillator is functioning properly. There- 
fore, with the shielded lead disconnected from the lng of the BFO unit, check with 

a continuity or ohmeter the connection of this wire to the buffer tube V12 and its 
freedom from the chassis. Carefully observe the wiring of the BFO unit for correct 
replacement. Now remove the two screws holding the BFO shield can to the chassis 
and the two screws at the underside of the chassis and remove the BFO unit. When 
replacing the unit, follow the reverse procedure. Before tightening the two screws 
holding the unit to the chassis and the two screws holding the shaft bearing bracket, 
adjust the unit and shaft bracket to obtain alignment of the two shafts at the 
coupling. Make sure that the shield grounding spring is in place, with the bow of 
the spring downward against the tension nut, before replacing the shield can assembly. . 


Adjustment of BFO: 


With the AVC-MAN switch on AVC, and the SELECTIVITY control on the 0.2 KC. 
position, tune in an unmodulated signal for maximum tuning meter reading. Set ae 
the CW-MOD switch to CW and with the BEAT OSC dial at 0, adjust the top screw of the 
BFO unit for zero beat. Turn the BEAT OSC dial to each 3 KC position and check 
the output beat frequency against a known audio frequency source such as a good 
audio oscillator. If the beat frequencies obtained at each 3 KC position is not 
within the range between 3 and 3.5 KC, loosen the set screws of the BFO shaft 
coupling and turn the shaft of the BFO with respect to the drive shaft and repeat 
the above, resetting the zero adjustment by the top screw of the BFO unit each time 
until the above. range is realized. One set screw should be used just tightly s. 
enough to allow the drive shaft to operate the BFO shaft until the range is correct. 
and then tighten both screws. ve 


Crystal Switch Adjustment: 


If the mechanical drive of the crystal control switch has been disturbed, 
it should be adjusted as follows: Carefully slide the switch shaft through the 
disc and into the rigid coupling and being careful not to turn the switch, tighten 
the four set screws in the rigid coupling, th the knob indicator on the No. 3 
position as originally set under Beat Frequency Oscillator. Now set the crystal 
switch on the No. 1 position and holding the disc in a counter-clockwise direction, 
so that the end of the slot in the disc is against the drive pin, lightly fasten 
the set screws of the disc. When this disc is properly adjusted on the shaft, 
with the switch im the No. 1 position, the connecting bar between the two discs 
should not be under tension and should exhibit a slight amount of play when tried — 
with the thumb and forefinger. When so adjusted, tighten the set screws. 
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HF Oscillator and RF Coil Assemblies: 


If faulty operation occurs in only one frequency band of the Receiver, 
the trouble should be found in one of the four coil assemblies for that band in 
the tuning unit turret. For example: Coil assemblies T13, 19, 25 and 31 should 
be examined if band 7.4 to 14.8 MC only, does not perform normally. To remove 
these coil assemblies, stand the Receiver on its right or left side and remove 
the bottom cover plate from the tuming unit. Turn the band change control to 
place the band in question in its normal operating position and then turn the 
band change control 2-1/2 revolutions counter-clockwise. This will place the 
band coil assemblies parallel and at the bottom of the tuning unit. Now remove 
the two springs holding one coil assembly in the turret and carefully remove it 
by sliding it towards you and off the tongues of the shields. It is best to 
remove only one coil assembly at a time and inspect it for defects or substitute 
a replacement assembly if available. CAUTION: Make sure that the coil base is 
firmly seated and secured by its retaining springs before going to the next assen- 
bly or turning the band change control. Failure to do this may damage the switch 
spring contacts beyond repair. 


Repeat this procedure until the faulty assembly is found. In checking 
these assemblies, first check for continuity of the coils, particularly the small 
primary coils as in the RF Input assemblies, where they are liable to damage if the 
Receiver is operated in the presence of very strong transmitter signals. In 
replacing these coil assemblies be careful that the end of the assembly nearest 
the coil is toward the front of the Receiver. 


Mixer Plate Coil Assembly: 


Trouble in the Mixer Plate Coil Assembly Tl, is indicated ifthe input 
required at Pin 7 of V5 is found to be greatly different than the values shown in 
the Table of Approximate Signal Input at IF and AF Stages for 20 Volts Output, 
and the gain from Pin 7 of V6 is normal. The cover plate and shield of Tl may be 
removed for replacement of a defective component. If the entire assembly is to 
be replaced, it will be necessary to unsolder all of the leads at both the bottom 
and top terminal boards of the unit. 


RF Tube Platform: 


If the Receiver fails to perform normally on any of the six frequency 
bands and the previous testa indicate that performance of the IF and audio frequency 
amplifiers is normal, including the gain check in accordance with the Table of 
Approximate Signal Input at IF and AF Stages for 20 Volts Output for the input to 
Pin 7 of V5, the fault is indicated to be in the RF Tube Platform or in the main 
tuning capacitor. Before removing the RF Tube Platform, it is advisable to remove 
the top shield cover and inspect the main tuning capacitor connections. Observe 
that the tuning capacitor is operating properly when the tuning control is rotated. 
Using a miniature tube adapter, apply a modulated RF test signal successively to” 
Pin 1 of V1 and V2 and to Pim 7 of V5. For each of these positions of the adapter 
and signal, tune through the proper dial setting for the signal frequency used. 
Gain of the order of 5 or 6 should be indicated for each stage aad loss of signal 
will indicate the section to be investigated for the fault. No signal output, wher 
the input signal is applied to Pin 7 of V5, will indicate trouble in the HF 


_ oscillator section of the unit. With the covers removed from the tuning capacitor 
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RF Tube Platform: (cont'd) 


and Tl, unsolder the blue, white-black, red-white, red-green, yellow-black and 
plue-red leads that come from the tube platform at the top of Tl. Unselder the 
leads from the tuning capacitor rotors, stators and ground straps at each section. 
Tarn the Band Change control one-half turn from any band position in order to have 
the band switch contacts disengaged and leave the band switch in this position 
until the RF Tube Platform is replaced, otherwise irreparable damage to the switch 
contacts will occur. Remove the four screws at the corners of the top of the plat- 
form and the four screws at the side flange and carefully remove the platform. In 
handling be careful to prevent damage to the switeh contacts of this assembly. 
When the umit is ready to be replaced, follow the reverse ef the above procedure. 


Main Tuning Capacitor: 


If it is necessary to replace the main tuning capacitor, the procedure 
is as follews: Remove the top cover and unsolder the leads of the capacitor as 
described under RF Tube Platform. Bring the capacitor to full mesh by means of 
the tuning control. Carefully remove the spring and drive link at the front of 
the capacitor. Remove the single screw that secures the capacitor frame front 
plate to the gear plate, looping a piece of small wire around the spacing washer 
between the capacitor and gear plate. The front capacitor plate is located and 
held in position by two dowel pins and will not move when the front screw is taken 
out. Now hold the capacitor by its frame with one hand and remove the rear sup- 
porting screw and spacer. The capacitor may now be moved to the rear, to disengage 
the dowel pins, and lifted from the Receiver. Follow the above procedure in 
reverse when replacing the capacitor. as 
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Communications Receiver 


sy 
a 


APPROXIMATE SIGNAL INPUT AT IF AND AF STAGES 
FOR 20 VOLTS cUTPUT 


Pe RO ee eR TS ENE Tee Ie ideas bu ane eae emer 
| BAND SWITCH FREQUENCY INPUT TO APPROK, INPUT | 
a ae see enema 

| Any ; Audio 199 eycles | Pin 5, V17 - 3.5 volts | 

| ae : Audio 1,09 cycles Pin 2, V16B / .3 volts i 

: 1.35 - 3.b5 me : Mod BF LSS ke Pin 1, Vil | .35 volts - ; 

1 1.35 - 35 me | Mod aF LSS ke |= || Pin 1, VIO | 6000 nierovolta 72 - 
1.35 = 3.45 me ! Mod RF LSS ke | Pin, V9 | 110 nicrovolts” [ 

7 1.35 - 3.45 me Mod RF LSS ke Pin l, V7 : Lo microvelts — 7 

1,35 - 3.45 mc Mod RF Li55 ke ; Pin 7, V5 : é5 microvolts 

Too - 1Lb.8 me +» Mod RF 3.955 me Pin 7, V5 Lo nicrovolts | 

: 7.40 - 14.3 me 7 Mod RF 3,955 me : Pine 7 5 Vo 259 microvolts | 


| 
| 
| 
| 
| 


Output measured across a 600 ohm resistive load at outnut terminals 


of receiver, RF signals modulated 39 percent at 439 cycles. S¥En 1s 
apolied to tube grids through a .Ol mfd capacitor, Selectivity gwitch at 
3 ke, AVC-MAN switch on MAN, CW-MOD switch on MOD, RF Sain and Audio Gain 


at maximum. HFO switch at Internal; AVC switch at Int, BFO, Fast; 3.5 MC 
. Ose. switch at position #3, 


Nag f 
we 


" Radlo Receiver —* Lies. ae > Se tae 


eee - GOMMUNTCATTONS RE RECEIVER ALOWENT i Hee ae 


’ than ts usual. 


Tnetsiethow' ool” 


The a aecameiie ofa nadeen eeulanivatinas ‘yeceiver ‘paduires. ieecteton.: 


" instruments and.a thorough knowledge of the circuits involved.’ This reeeiver, 


being a double super-heterodyne, the beat SenTEE procedure. is even more involved 


aad 


. Under normal service the receiver will ae in alignment for extrencly 
long periods of time, consequently realignment should not pe attempted > 
unless all other possible causes of a particular trouble have been eliminated, 
When it has been determined that any realignment should. be attempted, a 

great deal of caution should be exercised in making the adjustments, ag any. 
required. readjustment should not entail more than a aia angular a 
of the adjusting screw. oe : . 


Alignment of © the Ir Stages: 


The low frequency IF should be aligiied first. The recommended method 


‘for aligning the low frequency IF involves the use of a sweep frequency-*: |... 


signal generator and an oscilloscope. Since these instruments are not ‘avail. ‘ 


able at the average service station the alternate method using an amplitude ‘ wai. “ : 


modulated signal generator and an output meter will be described first ico 


The additional information required for the visual alignment method will be ae - 
‘covered in a later paragraph, ; Bk 


The signal generator should be coupled to ‘the grid of the mixer 


tube V5 throuzh a capacitance of approximately .O1 mfd. A miniature tude’ 


adapter will be required to make the mixer grid connection available. Such | 
an adapter is manufactured by the Alden Manufacturing Co. An output meter 
should be connected across the output terminals of the receiver or the 
soeaker voice coil. The receiver controls should now be set as follows: _ 


Control. Position - 
Selectivity ae See text oe 
Send. - Receive Receive , . f 
- CW = Mod . . Mod eT 
Phasing Arrow. . 7% 
AVC ~ Man Man . _ 
' Audio Gain — : Set. for approx. 20 volts 
RF Gain See text 
Band Switch . 1.35 - 3.45 me 
Dial 2.5 me. 
HFO "Int." 
AVC ~ "Int." BFOs Fast 
- 3.5 me Osc. #3 
- IF. Gain a Mee _ Max, CCW - 
19 2: 
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Radio Receiver . OO . ‘Type 159. Model i ae 
"Alignment of the IF Stages: (cont'd) ia - s eee — 


; The signal generator should be moat ated 39 percent at Real agatea, 
Turn the selectivity switch to the 3 ke position and advance the HF Gain- 
Controi to maximum, Set the signal generator frequency. to 155 ke and 

adjust its output until some deflection is noted on the output meter. 

Refer to dwg. No. A-159193 for tne location of the various alignment adjust- 
ments, Adjust h2, 1,2, 139, 139, 136, and 132 for maximum output, reducing 
tae signal generator output and the RF Gain control as required to prevent 
overload or excessive output. Now turn the selectivity switch to the narrowest 
position, .2 ke, and adjust the signal generator frequency for the maximun 
output, This establishes the correct signal frequency by the L55 ke crystal 
for tre Tr amolifier and the frequency of the signal generator snould not 

be disturbed for the remainder of the low frequency IF alignment, unless it 
should be to recheck this establishment of eed oe frequency to make sure 
that the signal generator frequency has not drifted during the. alicnment. 

The selectivity switch is now turned to he 3 ke position and L42, thi, 139, 
33, 136, and 1,32 arr again adjusted for maximum outout. Now turn the 
selectivits switcth to the 1.3 ke position and adjust L137 for maximum outout., 
Before cuanging this set-uo the BFO should be turned on by throwing the 
CileMod switcn te CW and checked for zero peat with the BFO knob dial at its 
merc readine-. If necessary Lik should be adjusted for zero cutzsut. This 
check and adjustrent of the 5fO shculd be done with the signal generator a. 
carrier umiroculated, 


The procedure for the visual methed of aligning the toy Prequsncy 
should se tne sane as the above except that the adjustments are made for * a 
Q maximum amniituce and coincidence of the oscillosecpe images. The 

scilloscoce vertical inout should be connected across the dioae detector 
lead resistance, from the junction of R5: and R45 to chassis. 

Tae 2.5 me erysta: oscillator used in the second conversion ssckl tetar 
circuit may ve accurately adjusted to frequency by use of oscillator trimma 
condenser C1lOlL, To adjust the oscillator frequ ency zero beat a harmonic of 
a 500 ke or 106 ke crystal with WW at 2.5 or 5 mes, A crystal harmonic may 
then be used as a secondary standard avainst which the 3.5 mc crystal may ; ; 
be zero beat. fe oa EN ds BR 


Tne nigh frequency IF should be eligned next. Set the band switch won 
to the 7.4 - 1L.3 mc band. The selectivity switch should be in the 3 ke ~ oe 
position, Adjust the signal generator frequency to 3.955 mc and adjust na - 
L33, and L3L for maximum output. 


: ah: agond:. : 
may. be used ‘as a frequency. standard a unt pies ef. 35, me’ from 1035 me 


“padiation.from this: oscillator,” “it flt ‘be: neces sary 
o3 “two foot ‘length of insulated wire “to” ‘the! antenna: 


pe ery 


upwards. -In‘order ‘to do thig; ‘in’ view. 


af- tne: Tccmplete, shi akding: Seine 


tn 


ste 
terminal. ‘and ‘dress. ‘the 7" 
free endtof this Tead- around. the: tube. shield‘cn -the ‘3.<52mc: Oscillator. ‘tube: V8 4 ; 
Thies test’ ‘Lead . ‘Should, 208: oe be. removed" cept while tnase ag-a’ frequency’ 
standard: . : ne one +e ary are - f 
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part of the alignment ‘whieh Will now be described : for one frequency band. 
eine. same : Pees ena! ‘Should thei. ss Peres. for. the’ other Belg a Danas 
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CW-Mod _ Ss Mad - eS, 
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Audio Gain a 7 S. Set for approx. 20, volts | 
RF Gain . eu ES Be ee an ; » See’ “text | Leds 
Bad Switch ©. yO. Set for band: to. be aligned 
PO es eS ake eee oe Internal ae is 
AVC eee ee eee Fast 
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Se  Seanaaann Summena ae an eS aes hen of a 
: 3 . S a ie 

Mado ster 126.3) ia neat ac a) freee 1965 fone iRF Gain Max. = VFO és 

" , 7 ” i ° .. 
—— : ;AC i. i t ; : F oe i Operation ' ‘ - a: - 
taal clas tas thea tae ee Sweat Ser OERTE ELUM EI ee area eee ane ames be we. oe ee ee Seana ieareteaaiaes tenn pees ndahleian eae tefacical! 

. sr ; ae 


| Fa are 18603 | === [enn] an 1150 | .- i” — ibs Gain Max. - Crystal | 
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oe re {RE Gain max. 
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Eas Tats | === z orto [esa = = =e 
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eas : 
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te ear 
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Paneer, 
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ot ee 
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2 + “ae - 
* Ps 


ClA, B, C, D, E, F, G, 
Ez : 
C3, 5, 19, 20, a, 22, 


23, 24, 27, 29, 40, 41, 
42, 43, 44, 47, 49, °61, 


*64, 66, 68, 70, Thy 72s. 


73, 7%, 98, 100, 102, 

103, 104, 105, 106, 108, 

109, 125, 116, 118; 121, 

122, 123, 127, 135, 13%, 

146, 148, 153, 154, 155, 
157 
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Type 159 Model 1 2 


EXLSCTRICAL PARTS LIST 


c6, 30, 50 


C8, 32, 52, 132 


C9, 35. 55 


Cll, 17, 35, 55 
C12, 138, 145 


C14 
C15, 159 


C18, 25, 45, 75, lo, 
113 


112, 


C37, 57, 67 
C39, 59, 99, 134 


*C60, 88 
*C62 
*C63 
*C65 


c69, 107, 117, 124 


077 


Description . Mfr. Part No. 
Capacitor, variable, 8 sections HAM 34001-G1 
Capaciter, 0.01 afd HAM =. 23034-8 
Capacitor, 20 maf HAM  23003~41-C 
Capacitor, 2400 mmf HAM 23011-40-C 
Capacitor, 33 anf HAM 23003~-45-C 
Capacitor, 1500 maf HAM = =23011-62-€ 
Capaciter, 7 mmf HAM ©. 23061-168-F > 
Capacitor, 1000 suf HAM 8 23011-58-C 
Capacitor, 15 aaf HAK 823061, 155-J 
Capacitor, 100 mmf HAM 8 23003-94-C 
Capaciter, 85 mf HAM 23071-59 
Capacitor, 51 anf HAM 23003-87-C 
Capacitor, 12 mmf Ham 8 23023-65-UJ 
Capacitor, 2200 maf - HAM = 23011-17-C 
Capacitor, 39 anf HAM =. 23003-47-C . 
Capacitor, Variable HAM 11726-G109 ~ 
Capacitor, 220 maf HAM 8 23003~102-C | 
Capacitor, 3300 maf HAM 23011-69-C 
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c9? 
C111 

C114 

C119, 125° 

C120, 126 — 

c128, 151, 158, 159, 
ach 


C129A, 129B 
C130 

C131, 133, 187 
c137 

C140 

C141, 142 


Electrical Parts List 
type 159 Medel 1 


Description 
Capacitor, HOL ant 


Capacitor, 5 anf 
Capacitor, 810 amf 


Capacitor, 10 maf 


Capacitor, 1200 maf 


Capacitor, 120 maf 
Capacitor, 190 maf 
Capacitor, 92 maf 
Capaeitor, 51 maf 
Capacitor, 379 mf 
Capacitor, 42 mf 
Capacitar, 610 mnf 
Capacitor, 65 mf 
Capheiter, Variable 
Capaciter, 270 mmf 
Capacitor, 300 maf. 
Capacitor, 1300 of 


Capacitor, 10 mfd, 100 volt, HS Can, 
electrolytic 


Capaciter, 2x.05 mfd, HS Can, paper 


Capacitor, 27 mmf 
Capacitor, 430 amf 
Capacitor, 0.25 afd 200 volt 
Capaciter, 1000 maf 


Capacitor, 100 maf 


er. oes 


3 
a : 


EEEREE EEEEEEEEEEEEEEEREE £| 


23003-104-C 
23003-105-C 
23011-61-¢ _ 
15462-1 


15461-1 
25023-71-UJ 


" 23003-109¢ 


23911-79-E 
23015~27-A. 


23024—24-SL 


" gyuber : 


Cals 


C150 


CI52A, 1528 
C161A, B, C 
C101 
c162 
C163 
C164 
C165 
C166 
C167 
C168 


- Description 


Capacitor, 5100 waf 
Capeciter, 0.05 afd 
Capacitor, 2500 amf, 800 volt 
Capacitor,-0.01 afd | 


‘Capacitor, 3x20 afd, 450 volt, 


HS Can, electrelytic 
25 emf variable air trimmer 
0.007 mfd + 5% 300 volt mica 


0.007 afd + 5% 300 wolt mica, 
matched to within 1% of C162 


100 maf + 10% 500 volt mica 


100 maf + 5% 500 volt silver mica 
0.01 ufd + 20% 300 volt mica 

100 mf + 5% 500 wit mica 

10 maf + 5% 500 volt mica 

0.01 afd + 20% 300 volt gica 


_ 9.001 mfd + 10% 500 wolt mica 


0.01 afd + 20% 300 volt mica 


0.01 mfd + 20% 300 volt mica 

0.25 afd + 10% 120 wolt molded paper 
0.01 mfd + 20% 300 volt mica 

300 maf + 10% 500 volt mica 

0.01 mfd + 20% 300 volt mica 

0.01 mfd + 20% 300 volt mica 

0.001 mfa + 10% 500 volt mica 

0.001 mfa + 10% 500 volt mica : 


0.1 afd + 20% 200 volt paper tubular 
capacitor 
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ig 
Syabol, Deseription 
C18h Ool mfd + 20% paper tubular capacitor : 
C186 0.25 mfa 600 volt | 
pa) 2 screy terminal, phone input 
‘Ee & serew terminal, audio output 
HL9 5 lug terminal screw type binding post 
Fl Fase, 3 amp 
F2 Fuse, 1/4 amp pigtail 
Fuse holder 
Fuse holder, spare 
Dh, 2, 3, 4 Dial lamp, No. 47 Mazda 
Dial lamp socket asseably 
dl Antenna input socket 
J2 If output socket - monitor 
J3 Phone jack 
oh Relay receptacle 
J5 AC outlet 
J6 Coaxial receptacle 
J7 Coaxial receptacle 
58 ‘Coaxial receptacle 
J9 Single phono jack 
+ J10 Coaxial receptacle 
Ll RF input asseably, includes C2, C3, 
Ll and switch contacts for S1A 


L2 RF input assembly, includes C4, C5, 


L2 and switch contacts for SA Set 


= 3b= 


Lo 
LLO 


L11 


L12 
£13 
LLS 
11S 
L1L7 
018 


1g 


-_Borertpeion 


RP Input, Seacehdy: includes 69,1 ay 


39, L13 and switch contact s for SLB . 


“RL7 and switch contacts: for SIC 
“Same aa LY, inclades ChB, 49, Ll6, °° HAM 5 ; 
R16. ‘and switch contacts for SiC ae 

ma 19 and switch contacts for sic. 2 Sees 


R20, and sxiten contacts tor S1C° eapet 


Same as 112, ‘theludes sé, Bt eae 
ae eta paoneecre for. Sig -- 


ee 


“RE Input | 
T3 and SS) 


teh rootacte, for SLA 


Lh: and “ee contacts for ‘SLA 


RF. ‘Input aipenbiy, tie Vaaes ez, Ds Ub, Ha 
LS and awit b contacts: for. STA. es . 


RF cat Goes ineludes eis, 3 16, 
17, 16 — switch contacts for ‘Sis. 
: ates te, : 1 
RF Chokes 192, nicrohenries o- 

e 


‘ : Ris 
' Pe . 


RF teanatonnes aaseably: inétades 626, : _ Hat 
ors 14, R7 and, switch contacts, for ‘SLB. 


RF Transformer assembly, dneludes 28, at o Os 
29, L9, R3 ahd Switch contacts for S13 © toe 


RF Transfornbr assembly, ineludes C30, . 
31, 32, L10 and switch contacts for S1B 


RF trankeornér assembly, tnoludes c33, HAM 
3h, 35,°L11, RLO and switch contacts aS 
for S1B os 


RF transformer assembly, includes C36, HAM 
37, Ll2 and switch contacts for SLB - ik 


RF Transformer assembly, includes 038, Bee 


Samé as L8, ‘tneludes ChE, Li? Lis, zs Ha 2 


Sane. as s 110, tneludes cso, 51, sz, os "HAM 


“Instruction eat cS 
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"ea — 113," tnéludés C585"'5 
‘and: a: awiteh ‘contacts for’ /510.” 


OR choke; 25 ilithenries! 
oF Ose,” assenbly includes 076,17; 
Tas and switch Sontacta for —S1p- : 


"B26 « ae - RF gues seca, includes c81,:8 
~ £26 and owitch. contacts. for’ SIDE. 


Sot, ote? 127 . ee EF One. ‘aasenbly;. includes: 3, 8 
ee £27 and awitch Sontects for, Sly 


‘T28° . | HF Ose, assenbly;. daetuden, C86, “ap, 88, Al 
ae B95 L28 and switch’ contacts, for: Sib. 


“a9 3° ut > BR Ose. assembly’ Encludes, C90; ‘a! ee 
: Xe oe oe and awiteh contacts: ae oe. 
130° a: 

Lu? RF Cloke, 3. 8 mil Linearies’ < 

A “RF Choke, 2 ohms de = i a 
LL, 50 RF. + Goce, 27 ohms de” : ce — : 

— 

gtee Se, ond miter choke 20: Hes th om oe ; 

: 153. ns 2 ap Output ‘transformer aS oe 
sh be 2 Se 50 wcsthontes RF ree core - ade, Be? 3 

Cours ei WOO may ae, SL tial e | eh sen & 
135, = _ 80 nillinenries. RF choke — 


cS ae 
Bea 


doa ae 
ae a 


13, 26. 


12, bby 52,-57, 
90, My 70, 92. 


‘9 ib, 39, ‘48, 93 


é 16, 29, 30, 
102° 


a6, 32, 103 to 


ee 
R9, ag oe 

“R1Q, a, 20,- a 

a R22, #23, 6h, 68, 7 
WRIMy 925 
aay 37 its bay | 


a2 


oa Power ‘plage. and ‘cata 
a ‘sVdittenna Taput Flug. at 


. was Antenna Adapter. connector. ae 


Single phone plug, en dia, 
. meter nickle plated: 


Reaistor 10k ohms 1/2 watt . 


"Resist or. 22 lime va watt 


; Resistor 150. ohms uf 2 wath: 


Restator 2200 ‘has 11/2 watt 


Coaxtal plug AN-PL259 an 


* Coaxial plug AN-PL259-.- S800 °! 


s 


Coaxial phig AN=PL259 :. no we : é 


-? Coaxial plug AN-PL259. 


Coaxial plug aNcPL259 


- Resi stor, $10K ohms 3 watt 


Resistor, 33K obns 21/2 watt 
Resistor, 3000 otins ie watt 


’ Resistor 510 ohms 1/2 watt 


. ‘Resistor 52 ohms 1/2 watt 


Resistor ah ohms 2 watt 


Rest stor LIK ohms 1/2 watt . 


Resistor 180 ohms V 2 watt | 


Resistor 6800 obms Vs 2 watt 


OP 


HAM 


HAM 


tear’ a 
ans air 


~ HAN a 


0. ame & 


an 


. 


ae 


uta Bae ne . 
- AM + 
ie cer emer g 


“ageta 


| et 19309-1008 one 


assoyisaae 
| -_ 19309-1896" 
nA. =, Apt gRR 

= a 19309-890r 


| wip ese | = : ; 


83-152. 
“83a5P Rae 
“3-18? _ : 
63182: 7 oe . os 


“g3-isP = 
gsi rsrear 


f -19308-2T, a 


_ 19309-28238 = oe 
19309 -L9EF © 


19309 3LBF 


“os Ral Racetyer 


Instruct on. “Book” 


RRL, 35, 33, L3, Sl, 


' $6, 62, 67,68, 75, 
765 81,100 


R96 
7 
~ hd, 50, 55. 
RLS 


R60, 61 


R78, 93 


R87, 88 


“Resistor 100K’ ohns we: watt” 


’ Resistor 
- Resistor 


~ Resistor 


Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 


Resistor 


' Resistor 


' Resistor 


Resistor 


Resistor 
includes 


Resistor 


Resistor 


: 1 Hlesietor’ 1500, ohms 33/2. watt 


22K ohms 1/2 watt” 


20K chns 1 watt <= 


10 ohms 1/2 watt 


2h0 ohms 1f2 watt 


1100 ohms 1/2 watt . 


18K obns 1/2 watt 
2200. ohms 1 watt — 
1 megohm 1/2 watt. 


27K ohms 1/2 watt 


5 
variable 1000 chns ~ 


20K onms 1/2 watt 


S6K ohms 1 watt 


1.70K chms 1/2 watt -- 


680 ohms 1/2 watt’ 


variable S00K-ohm3” 


2500 chms 10 watt... 


82K ohms 1/2 watt 
120K ohms 1/2 watt 


variable SOK ohms 
switch $10 


3.3 megohms 1/2 watt 


360 ohms 1 watt - 


Nas 


3 . . | ‘ | py a 


Pa 


HAM © 


9309-538 


-19309-978F 


" 19309-L78BF 
ioe I9RG1 TIER 
_-19309-1EF 


19309 -20LBF 
19309~208BF 
19309-798F ; 
19310-57BF 
19309-1201 5F 


19309-83-BF 


15363-1 

19309-21 SBF 
15309-L86BF 
19309 -1135F 


19309-LS5EF 


. 153b2-11 


19396-1 


--19309-2878F 


19309=18LBF 
15 342-21 


19309-133BF 


19310-211BF | 
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- Description 


Resistor, variable, 25K cokms 
47K ohms + 3% 1/2 watt comp. res. . 


68K ohes + 10% 1/2 watt comp, res. 


68K ohms + 10% 1/2 watt comp. ress = 


470 ohms + 20% 1/2 watt comp. res. 


500 chas potentionetér , 1/4" shaft, 


_ screwdriver slot, 1/4" long, 


75 ohms + 5% 1/2 watt comp. res. 
47K ohms + 10% 1/2 watt comp. res. 
20K ohms + 5% 1/2 watt comp. res. 
220K ohms + 10% 1/2 watt comp. Tres. 
10K ohms + 10% 1/2 watt comp. res. 
10K ohms + 10% 1/2 watt comp. res. 
70K ohms + 10% 1/2 watt comp. res. 
10K ohms + 10% 1 watt comp. res. 
1.6K ohms + 596 1/2 watt comp. res. ~ 
20K ohms + 5% 1/2 watt comp. res. 
75 ohus + 59% 1/2 watt comp. reso 


100K ohms + 10% 1/2 watt comp. res. 


70K ohma + 10% 1/2 watt comp. res. , 


22K ohms + 10% 1/2 watt comp. res. xy 


10K ohms + 10% 1/2 watt comp. res. 


1K 2 watt composition potentiometer, 
linear taper, screwdriver adjustment 


68K obms + 10% 2 watt comp. reso 
LOOK ohms + 10% 1/2 watt comp. res. 
100' ohms + 10% 1/2 watt comp. res. 
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Ss eetgRae Ly he “ep ganeult,? 2 Pesttion rotaty “aeiteh, 
hoe Sito ee 


is 
We Long. 


‘sth oe a ce: eircult,: re Position rotaty sett 


ae -long: 


ee atete ¥ ‘poll. adbiy: inelndes 


a ms a ie hee eal 9, 70," tphy 32, R31 . is = 


“aR: ‘Transf ornerd asseably,. includes 
97s. 98, Ss, 133," Shy R35 a. 


oe ee i, ong 3, cae 136, 3s. 
ie . Bie Bla, Y a 7 4 
RK Fs oe 3 Transtrmer, thicludes ou. ius,” 


ae 8. 


, includes C23, 12h, 135, & 


pees an 


cireuit, 3 peettion rotary, stay, 


HAM 


MAR 


Crystal filter assembly, “includes c10?,, aM : 


32223. 
1 3ab3o, 


“gah 5 


31102-GL 


“3108-61: | - 


8.0%: : ! 
s . 
8 

v9 ” os 
me 
“vii” | a 


ve a 


V¥20 


Xl, 2, 6, 7, 9, 
10, ll, i2, 13, 
1h, 15, 18, 20 


“Beat Hragueane: ‘Osce" assy. ir : 
“C130,” a3i, 1325, 333, 
us, BIG; q7- 


~ Standards Minlature tabs - 


Standard, afniatire tube 


‘Standard, ‘tube 


33k, hb, 


"Standard, ‘Windature tube 2 


a “4 


| Standard; ami Ad. ature tbe 8 


Me 


Standard, ‘nintatire ‘tube 


* Standard, mintature ase a 


-. Standard, miniature tube a 


- Standard, miniature tube | ; 


s. in. 2% 
- Standard, miniature ‘tube’ 2 
‘Standard, miniature tube.” . 


Standard, miniature tube . 
‘Standard, ‘tuba 


‘Standard, nintatare fe 


Tube socket, miniature” 


ws i 
eye Gaz Laer x, 
SSHy mass te 
* ON Lune 


ve 
oe 
wea 


aa 
a 


: ‘Tibe: socket}. miniature, 
enter ae 


~  Sfube socket, "NOVALH 
“ Grystal socket, “¢ 
Mite Ye.  - 


Gryetal, 3.1 mé- 


$e JX models only. 
. we es, ‘ i g 


- + Part of rack intefconnécting cables 


re - 


Converter Diversity’ Systems) 
, ae pe ae. rate Pe gee 


a ey + Supplied only for TE: 
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MANUFACTURER'S DESIGNATION 


Code Ho. Code Noo Name’ 
AD 00656 Aerovox Corporation 

_ ABH 04009 Arrow-Hart & Hegeman Electric Company 
ALB , 01121 . Allen-Bradley Cotpany. 
AMP 02660 | . American Phenolic Corporation 
BLI los . Bliley Electric Company, insornerated 
CEN 71590 Centralab 
CIN 71785 Cinch Manufacturing seen 
HAM 80583 HeaserluxA Company, Incorporated 
TRC 750k2 Iuternational Resistance Company 
MAL 37942 P. Ry Mallory & Company, Incorporated 
MEI 76384 Meissner Manufacturing, Division of 

Maguire Industries, Incorporated 

MIC 76435 Micameld Electronics Manufacturing Corp. 
MIL 76493 | J. W. Miller Company | 
NRC 88183 Northern Radio Company, Incorporated 
SAN ‘ 00853 Sangamo Electric Corporation 


SMT ~ 833530 Herman H. Smith, Incorporated 
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CYCLES PER SECOND 


CURVE — Audio frequency amplifier, Input to phono 
terminals, 


Seep ey ee CURVE — Overall fidelity at 2.5 mc, Modulation 
30 percent, Selectivity switch in 13 ke position 
RF Gain set for 20 volts output at 400 cycles, 


Output measured across a 600 ohm resistive load. 
audio gain control at maximum for both curves. 
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